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(54) Power supply system

(57) The present invention relates generally to the
field of power supply systems and particularly to an elec-
trical power supply system that flexibly reacts on voltage
variations of the power supply system.

Electrical power supply systems are widely used.
The known systems suffer from many disadvantages,
e.g. switches are necessary and due to the use of
switches spikes and voltage transients are generated
by switching loads coupled to the power supply system.

The present invention avoids the disadvantages by

providing an electrical power supply system having
means for supplying power (10,11), loads (L1-L22) cou-
pled to the means for supplying power (10,11), and
means for controlling the power supply system (C),
whereat each individual load (L1-L22) has at least one
load element (30) and means for controlling (31) respec-
tive individual load element, and whereat said means
for controlling (31) respective individual load element
(30) is coupled to the means for controlling the power
supply system (C), which controls each individual load
(L1-L22).
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Description

TECHNICAL FIELD

[0001] The present invention relates generally to the
field of power supply systems and particularly to an elec-
trical power supply system that flexibly reacts on voltage
variations of the power supply system.

BACKGROUND OF THE INVENTION

[0002] Electrical power supply systems are widely
used. An example is shown in Fig. 4 which depicts a first
power supply 40, a second power supply 41, power bus-
es PB, PB1, PB2, PB3, means for controlling C, a control
bus CB and switches S, S1, S2 and S3, being coupled
into the power buses PB, PB1, PB2 and PB3 respec-
tively. The switches S, S1, S2 and S3 can e. g. be relays
or semiconductor switches. Loads L1, L2 are coupled
to the power bus PB, loads L11, L12 are coupled to the
power bus PB1, loads L21, L22 are coupled to the power
bus PB2, loads L31, L32 are coupled to the power bus
PB3. The first power supply 40, e. g. a net operated pow-
er supply, having a direct current of a nominal voltage,
e. g. -48 V or -60 V as used for power supply in telecom-
munication networks. The second power supply 41 e. g.
is a storage battery used as back-up for buffering fail-
ures of the first power supply 40. For reason of charging
the storage battery 41 the voltage of the net operated
power supply 40 can be higher than the nominal voltage.
The means for controlling C monitors the present volt-
age. If there are variations in the voltage the means for
controlling C can actuate switches S, S1, S2 and S3 via
a control bus CB. If the voltage monitored by the means
for controlling C is high enough, i. e. if a given first
threshold is exceeded, e. g. -51.5 V for a nominal volt-
age of -48 V, all loads L1 to L32 are powered via the
power buses PB, BP1, BP2 and BP3 by closing the
switches S, S1, S2 and S3 under control of the means
for controlling C. If the voltage monitored by the means
for controlling C falls short of the first threshold a first
group of loads, e. g. loads L11 and L12, is disconnected
from the power supplies 40, 41 by the means for con-
trolling by actuating switch S1 to open. Other thresholds
may be given for the actuation of switches S2 and S3.
The main switch S will be actuated by the means for
controlling C if the monitored voltage falls short of a volt-
age critical for the storage battery 41, i. e. a voltage that
indicates that further discharging of the storage battery
41 would cause damage to the storage battery 41.
[0003] The power supply system known has certain
disadvantages. First of all, switches are necessary for
the different power buses. A second disadvantage is
that the power supply system is not very flexible, as the
different loads have to be physically connected to one
of the power buses. As a result all loads connected to
one power bus are powered or not powered at the same
time. An additional problem is caused by spikes and

voltage transients generated by switching a power bus
having a high load due to the sudden load change. An-
other problem is caused if loads have to be connected
or disconnected from a power bus that is energised, as
under these circumstances the contact elements may
be damaged.

SUMMARY OF THE INVENTION

[0004] Accordingly, it is an object of the present inven-
tion to provide a power supply system that flexibly reacts
on voltage variations of the power supply system. It is
the aim of the inventive power supply system under con-
sideration to avoid the drawbacks known from the state
of the art.
[0005] The object is achieved by providing an electri-
cal power supply system having means for supplying
power, loads coupled to the means for supplying power,
and means for controlling the power supply system,
whereat each individual load has at least one load ele-
ment and means for controlling respective individual
load element, and wherein said means for controlling
respective individual load element is coupled to the
means for controlling the power supply system, which
controls each individual load.
[0006] An advantage of the present invention is that
it allows a flexible power supply system to operate with-
out the necessity of using switches to power on and off
loads. It is another advantage of the present invention
that spikes and voltage transients generated by switch-
ing the loads are avoided. A further advantage is that
damaging contact elements of the loads are avoided
when loads are coupled to or are uncoupled from the
power supply system.
[0007] The present invention will become more fully
understood from the detailed description given herein-
after and further scope of applicability of the present in-
vention will become apparent. However, it should be un-
derstood that the detailed description is given by way of
illustration only, since various changes and modifica-
tions within the spirit and scope of the invention will be-
come apparent to those skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The following detailed description is accompa-
nied by drawings of which

Fig. 1 is a block diagram of an embodiment of a pow-
er supply system according to this invention,

Fig. 2 is a block diagram of means for controlling a
power supply system according to this inven-
tion as shown in Fig. 1,

Fig. 3 is a block diagram of a load for a power supply
system according to this invention as shown
in Fig. 1, and
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Fig. 4 is a block diagram of a power supply system
as previously known.

[0009] Identical denotations in different Figures rep-
resent identical elements. For sake of simplicity the bus-
es shown in the figures are represented by one line only.
However, it should be understood that the buses do pro-
vide more than one connection, e. g. two for the power
buses shown.

DETAILED DESCRIPTION

[0010] Depicted in Fig. 1 is a block diagram of an em-
bodiment of a power supply system according to this in-
vention. The power supply system comprises a power
bus PB, a control bus CB, a first power supply 10, e. g.
net operated power supply having a direct current with
a nominal voltage, e. g. -48 V or -60 V as used for power
supply in telecommunications networks, e. g. a rectifier
or switched power supply, a second power supply, e. g.
a storage battery used as back-up, means for controlling
C and loads L1, L2, L11, L12, L21 and L22. All elements
shown are coupled to the power bus PB as well as to
the control bus CB. Additional loads may be coupled to
the power bus PB and the control bus CB. In the given
example as a power supply system in a telecommuni-
cations network, e. g. a wireless telephone network, the
loads L1 to L22 can be parts of a base transceiver sta-
tion (BTS). Loads L1 and L2 represent elements of the
base control equipment (BCE), loads L11 and L12 rep-
resent important radio frequency elements, e. g. trans-
ceivers used for the management and control of mobile
stations, loads L21 and L22 represent less important ra-
dio frequency elements, e. g. transceivers used for traf-
fic.
[0011] The means for controlling C monitors the volt-
age of the power bus, i. e. the voltage of the power sup-
plies 10 and 11. The means for controlling C can be
formed e. g. by an analog-digital converter 20 and a mi-
crocomputer 21, as shown in Fig. 2. The analog-digital
converter 20, which is coupled to the power bus PB, pro-
vides digital values representing the voltage of the pow-
er bus PB to the microcomputer 21. The microcomputer
21 compares the digital values of the analog-digital con-
verter 20 to threshold values that are stored in a storage
device of the microcomputer 21 not shown in Fig. 2. For
a telecommunications network e. g. four thresholds are
stored. A first threshold indicative for a voltage sufficient
to power all loads L1 to L22 coupled to the power bus
PB. The first threshold can be e. g. -51.5 V for a nominal
voltage of 48 V. The first threshold indicates that the net
operated power supply 10 is operative and therefore all
loads can be powered. In case the net operated power
supply 10 is not operative, the back-up battery 11 will
be discharged and the voltage of the power bus PB will
decrease. Additional thresholds are used to take ac-
count of the decreasing voltage. A second threshold in-
dicative for a voltage sufficient only to power loads L1

to L12, which have been assigned as more important
loads, i. e. loads L21 and L22 are no longer powered.
The second threshold can be e. g. -46 V. A third thresh-
old indicative for a voltage sufficient only to power loads
L1 and L2 which have been assigned as most important
loads, i. e. loads L11, L12, L21 and L22 are no longer
powered. The third threshold can be e. g. -43 V. And a
fourth threshold indicative for a voltage that can cause
damage to the back-up battery 11, if the back-up battery
11 will be discharged further. In case the means for con-
trolling C detects that the voltage of the power bus falls
short of the fourth threshold loads L1 and L2 will not be
powered any more, i. e. all loads L1 to L22 are no longer
powered. The fourth threshold can be e. g. -39 V.
[0012] To power on or off the loads the means for con-
trolling C, i. e. microcomputer 21, has stored the thresh-
olds as explained above and in addition the loads cor-
responding to the individual thresholds in its storage el-
ement, i. e. a table of loads which are powered or not
powered at a certain voltage of the power bus PB de-
tected by the means for controlling C. If, e. g. the first
threshold of -51.5 V is exceeded by the voltage detected
by the means for controlling C, the means for controlling
C, i. e. the microcomputer 21, addresses via the control
bus CB all loads L1 to L22 to go in an energised mode.
As the thresholds and the corresponding loads are
stored in the storage element of the microcomputer 21
of the means for controlling C of the power supply sys-
tem, the assignment of the loads to certain thresholds
easily can be changed by reprogramming the assign-
ment of a load to an other threshold. In this way it is no
longer necessary to physically couple the load to anoth-
er power bus as it was necessary for the power supply
system already known.
[0013] Fig. 3 shown a block diagram of an embodi-
ment of a load L as used according to this invention.
Load L has means for controlling 31, e. g. a microcom-
puter, and a load device 30 which forms the actual load.
The microcomputer 31 and the load device 30 are both
coupled to the power bus PB. The microcomputer 31 in
addition is coupled to the control bus CB. When the
means for controlling C of the power supply system as
shown in Fig. 1 addresses one of the loads L1 to L22
via the control bus CB the command to power on or off
the load L is computed by microcomputer 31 which in
turn powers on or off the load device 30 of the load L
addressed. For complete understanding of the present
invention it should be noted that powering on or off has
the meaning of set the load device 30 in an operative or
not operative mode, i. e. the voltage of the power supply
system is not switched on or off but is always present at
the load device 30. The microcomputer 31 of the ad-
dressed load L also can power on or off the load device
30, which itself may consist of several load elements,
continuously or load element by load element to avoid
sudden load variation in order to avoid disturbing varia-
tions of the voltage of the power bus PB. In order to fur-
ther avoid disturbing variations of the voltage of the pow-
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er bus PB the means for controlling C of the power sup-
ply system can address one load L1 to L22 after the oth-
er if a group of loads or all loads have to be powered on
or off.
[0014] As the loads are only powered on, i.e. in an
operative mode, under the control of the means for con-
trolling the power supply system C and the means 31
for controlling the respective individual load, the loads
easily can be coupled or uncoupled to or from the power
bus, i. e. the power supplies, without causing the dam-
age of contact elements of the loads.
[0015] To make the power supply system as ex-
plained above operative the means for controlling the
power system C and the means for controlling the indi-
vidual loads 21 have to be powered permanently. This
can be achieved by directly coupling them to the power
bus PB or to an additional power supply used only for
the means for controlling C and 21.
[0016] Instead of using buses for coupling the loads
to the power supplies and the means for controlling, all
loads can be coupled directly to the power supplies and
the means for controlling. Especially coupling the loads
directly to the power supplies by using individual wiring
for each load or for groups of loads avoids power buses
having a copper wiring with big dimensioned cross-sec-
tions. Instead of using a separate control bus the control
signals also can be sent via the power bus. It is another
possibility to use optical signals and an optical fibre to
form the control bus, in order to reduce disturbances of
the transmission of the control signals.

Claims

1. An electrical power supply system having means for
supplying power (10,11), loads (L1 to L22) coupled
to the means for supplying power (10,11), and
means for controlling the power supply system (C),
characterised in, that
each individual load (L1 to L22) has at least one
load element (30) and means for controlling (31) re-
spective individual load element (30), and
said means for controlling (31) respective individual
load element (30) is coupled to the means for con-
trolling the power supply system (C), which controls
each individual load (L1 to L22).

2. An electrical power supply system according to
claim 1,
characterised in, that
the loads (L1 to L22) are directly coupled to the
means for supplying power (10,11).

3. An electrical power supply system according to
claim 1 or 2,
characterised in, that
said load element (30) of the loads (L1 to L22) is
powered on or off under the control of said means

for controlling (31) respective individual load, which
itself is controlled by the means for controlling the
power supply system (C).

4. An electrical power supply system according to one
of the claims 1 to 3,
characterised in, that
the means for controlling the power supply system
(C) monitors the voltage of the means for supplying
power (10,11) and produces control signals based
on a comparison of the monitored voltage to thresh-
olds stored in the means for controlling the power
supply system (C).

5. An electrical power supply system according to
claim 4,
characterised in, that
individual loads (L1 to L22) are assigned to certain
thresholds.

6. An electrical power supply system according to one
of the claims 1 to 5,
characterised in, that
the means for controlling the power supply system
(C) has a microcomputer (21) and an analog-digital
converter (20).

7. An electrical power supply system according to one
of the claims 1 to 6,
characterised in, that
said means for controlling (31) respective individual
load element (30) is a microcomputer.

8. An electrical power supply system according to one
of the claims 1 to 7,
characterised in, that
the means for supplying power (10,11) are formed
by a net operated power supply (10) and a storage
battery (11).
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